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National Weather Service
• Mission:

– Provide warnings and forecasts to…

• Protect life and property

• Enhance national economy

• Typical year brings:

– 7 hurricanes

– 1000 tornadoes

– 5000 floods

– 10,000 violent thunderstorms

– Etc…
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National Weather Service
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County Warning / Service Areas

La Crosse

Green Bay

Duluth

Milwaukee

Minneapolis

Des Moines

Davenport Chicago
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NWS La Crosse

• 24 hour operations

• 22 staff members

• 2-3 per shift

– More coverage during 
active weather

Continuous Weather 
Watch !!
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Weather Radar History

• World War II radar technology

• 1946 – APQ-13s / CPS-9s

• 1959 – WSR-57s
– Network/53

– Hurricane / Tornado emphasis

– Camera added

• 1976 – WSR-74s
– Local Warning
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WSR-88D (Doppler)

• Development 1960-1980

• First – Twin Lakes, OK

– Fall 1990

– KARX – Feb.1996

• Color imagery

• Doppler data

• Higher resolution

• Scanning strategies
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WSR-88D Network
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KARX (La Crosse)
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KARX (La Crosse)
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Radar Basics
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Radar Scanning
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Volume Coverage Patterns

Clear Air Mode (10 min)

Precipitation Mode (4 min)
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Distance
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Distance
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Atmospheric Effects
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Ground Clutter
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Radar Mosaic
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Basic Imagery

• Base Reflectivity

• Composite Reflectivity

• Base Velocity

• Storm-Relative Motion

• Precipitation

Estimates

• Others
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Base Reflectivity

• Key base radar data

• Usually displayed from 0.5 degree slice
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Reflectivity (dBz)

Precipitation Mode

Clear Air Mode
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March 31, 2007
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March 31, 2007
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October 3, 2006
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June 6, 2006
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Insects
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Birds
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Squall Line
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Squall Line
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Squall Line
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Supercell
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Supercells
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Multicell
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Multicell
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Composite Reflectivity

• Highest reflectivity through entire scan

• Composite of all layers
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Base Reflectivity
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Composite Reflectivity
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Base Reflectivity
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Composite Reflectivity
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Base vs. Composite



National Weather Service
La Crosse, WI

Base Velocity
• Base data

• Scale is knots

• Cool colors = 
inbound wind (neg)

• Warm colors = 
outbound wind (pos)

• Used for downburst, 
straight-line wind 
detection
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August 9, 2005
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July 25, 2005
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Ground Relative vs Storm Relative
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Storm Relative Velocity (SRM)

• Used for rotation 
detection

• Scale is knots

• Cool colors = 
inbound wind (neg)

• Warm colors = 
outbound wind (pos)
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Storm Relative Velocity (SRM)
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June 18, 2001
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Greensburg, KS (EF5)
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May 24, 2006
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August 18, 2005



National Weather Service
La Crosse, WI

July 3, 2007
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Be careful…

• Meteorologists track 
environment setup

• Helps determine 
expected storm character

• Perhaps biggest 
improvement in warning 
decisions since Doppler 
Radars installed

Weather Geeks

Working !!!

http://www.spc.noaa.gov/exper/mesoanalysis/loop.php?sector=2&parm=cpsh
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No Tornado
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No Tornado
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No Tornado
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Precipitation Estimates

• Only an estimate

• Usually too high if 
storm has hail

• Used primarily for 
flash flood detection

• 1-hour / Storm Total
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May 8, 2004
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August 2007
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Other Radar Products
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VAD Wind Profile

• Vertical wind profile

• Wind changes over 
past hour

• Needs clouds or 
precipitation



National Weather Service
La Crosse, WI

Vertically Integrated Liquid (VIL)

• Reflectivity 
converted to liquid 
values

• Pin-points most 
intense storms

• Hail gives very large 
values
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Hail Algorithm
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Mesocyclone / Tornado Vortex
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Four Panel View
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Del Rio, TX – May 26, 2001

• Radar sampled by 
thunderstorm!
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Thank you!


